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Ambient Lighting System 

The invention relates to a room lighting system, e.g. an ar- 
chitectural lighting system, including two alignedly arranged 
refractive elements whose centers are substantially located in 
the beam axis of a light source and one of which is mounted to 
be rotatable about said beam axis. 

From DE 43 07 809 C, a lighting system is known, in which a 
single wedge-shaped refractive element is arranged in the beam 
path of a light source, said refractive element being arranged 
coaxially with the axis of the bundle of rays from the light 
source and is rotated about that axis at a relatively high speed 
of at least 3,600 rpm. The refractive element deflects the light 
beam by a given angle, which causes the formation of a light- 
cone surface orbiting at a high speed on a radiation-exposed 
surface. The adjustment of that lighting system in most cases is 
effected in a manner that by the orbiting light-cone surface, a 
surface is exposed to radiation whose diameter is twice as large 
as the diameter of the light-cone surface orbiting on the radi- 
ated surface. This enables the illumination of an enlarged sur- 
face in a manner flicker-free to the human eye, which enlarged 
surf ace corresponds to the surface swept by the orbiting light- 
cone surface. 

From room lighting systems, it is frequently required to di- 
rect a radiation cone to defined regions or objects within a 
room, or change the direction of the radiation cone for certain 
reasons. With conventional room lighting systems in which the 
light source is mounted in the region of a reflector arranged 
within a housing, a change in the orientation of an emitted 
light beam is caused by a pivotal movement of the housing. The 
housing may optionally also be mounted via a cardan joint. 

Such a solution involves the drawback of the electric power 
supply lines having to be moved along at a pivotal movement of 
the housing such that the pivoting range of the housing is lim- 
ited by the supply lines, hardly reaching any more than 360°. It 
is, therefore, required to provide limit switches in a drive for 
pivoting the housing, which will, at the same time, prepare a 
reversal of the direction of movement of the housing. This en- 
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tails accordingly high structural expenditures. In addition, ap- 
propriate overlengths of the supply lines must be provided, 
which will, in turn, render the same more prone to mechanical 
damage, calling for a suitable protection of the same. This too 
will increase structural expenditures. 

From US 5 775 799 A, a room lighting system and, in particu- 
lar, architectural lighting system of the initially defined kind 
is, furthermore, known, two lens discs being arranged in front 
of a light source in that known room lighting system; the lens 
discs are profiled optical elements comprising a plurality of 
thickened and thin zones in order to obtain optical refractions 
in particular areas. One of the lens discs is adjustable and, 
for instance, linearly displaceable or even rotatable relative 
to the second, stationary lens disc in order to thereby enable 
different combined optical refractions, thus widening or narrow- 
ing the light beam emitted by the light source. This enables 
kind of "zooming", i.e., displacing of the focus in terms of 
depth such that the light beam impinging on an illuminated sur- 
face will, in the end, form a larger or smaller light spot; it 
is, however, impossible with that known room lighting system to 
allow the light beam to migrate through the room in order to il- 
luminate, for instance, certain regions of a room such as a 
workplace or an object exhibited in a room, with the workplace 
or exhibition site of the object changing. 

In general, it is frequently desirable with room lighting 
systems to move, or let "migrate", a light beam in a predeter- 
mined manner in order to achieve certain optical effects. 

It is, therefore, an object of the invention to provide a 
room lighting system of the initially described king, which 
readily enables changes of direction of the emergent light beam 
without requiring a complex suspension of the room lighting sys- 
tem and without necessitating special measures to be taken for 
the protection of the required feed lines. 

With a room lighting system of the initially defined kind, 
this is achieved according to the invention in that also the 
other refractive element is mounted to be rotatable about said 
beam axis, wherein drive means plus control means are associated 
with the two refractive elements for selective rotation in the 
same sense or in opposite senses, and that both of said refrac- 
tive elements are prism elements, wherein at least the two re- 
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fractive prism elements are arranged in a common housing. 

By the proposed measures, it is feasible to deflect a light 
beam coming from the light source within a relatively large 
area, and direct it in the desired direction, by appropriately 
actuating the two refractive prism elements. It is thereby fea- 
sible to mount the room lighting system as such in a stationary 
manner and merely adjust the two refractive prism elements by 
appropriately rotating the same relative to each other, thus 
causing the light beam to be deflected accordingly due to the 
respectively combined optical refraction. As a result, the light 
beam can be deflected in any desired direction - as a function 
of the adjustment of the prism elements - without moving the 
light source itself in any manner whatsoever. The light beam 
emerging from a substantially rigidly mounted light source may, 
thus, be comparatively widely deflected from the optical axis of 
the light source as a function of the wedge angle of the prism 
elements and will, for instance, be able to reach practically 
every point within a room. The maximum projection area to be 
swept is determined by the prism angle of the refractive prism 
elements, as already mentioned, and will be fixed as a function 
of the respective field of application. In doing so, it is of 
particular advantage that the technique according to the inven- 
tion also enables the realization of large light-beam deflec- 
tions such as, e.g., deflection angles of + 45° relative to the 
optical axis of the light beam emerging from the light source. 
Due to the joint arrangement of the prism elements in a common 
housing, an arrangement of the prism elements in a manner pro- 
tected from dirt, dust or moisture, and simplified mounting, for 
instance, to a ceiling or wall of a room have become feasible. 

The light source may be designed in any desired fashion, 
wherein it may also be comprised of a projector or the like, if 
special optical effects, for instance in a sales room, are 
sought. In that case, the light beam emerging from the projector 
can be deflected in any direction by the two independently mov- 
able prism elements. The light source may also be comprised of a 
contour spot or any desired other luminaire using either an 
edge-focusing projection technique or a color-light technique, 
or a combination thereof. 

An equally rapid counter-sense rotation of the two prism 
elements will be required to linearly pivot the light cone for 
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deviating from the optical axis defined by the light source, 
whereas a coupled rotation of the two prism elements in the same 
sense will be necessary for the light cone to circle around this 
optical axis. The speeds applied in such cases depend on the re- 
spectively desired effects. 

It is frequently of particular advantage, if at least one 
refractive prism element comprises a lens-like bulge on at least 
one prism surface. It is accordingly beneficial, if at least one 
refractive prism element comprises a lens-like depression on at 
least one prism surface. In this manner, the light beam may, 
moreover, be bundled or scattered as a function of the design of 
the prism elements in the form of convex or concave wedge 
lenses, in order to reduce or enlarge the light spot on the il- 
luminated area, or achieve a higher or lower illuminance. In 
this case, combinations of convex and concave designs may be 
provided as well. 

It is also advantageous if the refractive prism element ar- 
ranged farther remote from the light source is, in a plane per- 
pendicular to the beam axis of the light source, at least as 
large as the refractive prism element arranged closer to the 
light source, and is preferably equally designed. With such a 
configuration, substantially all of the light beam emerging from 
the light source is able to pass through the two prism elements 
even at an unfavorable relative position of the elements, and 
substantially no losses will, therefore, occur. This will apply, 
in particular, if the prism element arranged farther remote from 
the light source is larger than the prism element arranged 
closer to the light source, and if the prism elements are 
equally designed. 

It is, furthermore, advantageous if the refractive prism 
elements have circular cross sections. It is, thus, ensured that 
substantially all of the light beam emerging from the light 
source in the direction of the prism elements will pass through 
the same irrespectively of the position of the two prism ele- 
ments relative to each other. 

In order to optimally control the movement of the light 
beam, it is advantageous if the symmetric lines of the wedge an- 
gles of the two refractive prism elements extend substantially 
perpendicular to the beam axis of the light source. 

Yet, it is also basically feasible to arrange one or both 
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prism elements in a manner that one surface of each of said 
prism elements extends substantially perpendicular to the beam 
axis of the light source. 

If a separate motor is provided as a drive means for each of 
said refractive prism elements, it is feasible in a simple man- 
ner to adjust the two prism elements independently of each other 
in order to deflect the light beam in any desired direction. For 
a simple realization of the drive connections, it is advanta- 
geous if the refractive prism elements are each surrounded by a 
toothed ring which meshes with a pinion connected to the associ- 
ated motor. This measure in a simple manner ensures the respec- 
tively independent adjustment of the two prism elements. 

In principle, the drive of the two refractive prism elements 
may also be effected in any other way, e.g., by the aid of a 
friction drive. The two prism elements, particularly when having 
circular cross sections, may thus be surrounded by a snugly fit- 
ting rubber ring engaged by a friction edge. A toothed-wheel 
gear, however, offers the advantage that the transmission of a 
rotational movement occurs in a positive and, hence, highly pre- 
cise manner without involving the problem of a slip, which can 
never be ruled out with a friction drive. 

For a particularly compact design of the room lighting sys- 
tem, it is, furthermore, favorable if the motors are arranged in 
the region of the light source and drive the individual refrac- 
tive prism elements via shafts extending parallel with the beam 
axis of the light source. 

A particularly space-saving mode of construction will be 
achieved, if the two refractive prism elements are each sur- 
rounded by an annular armature, which constitutes the rotor of a 
respective electromotor additionally comprising, laterally of 
said armature, a stator including at least two coils. 

Bearing in mind the achievable control options, it is, fur- 
thermore, advantageous if the motors are step motors. Such step 
motors, and the control of such step motors, enable the simple 
storage of positions of the respective step motor and subsequent 
restarting without requiring separate rotary encoders such as 
optical rotary sensors, encoders, Hall probes or similar sensor 
elements. In this context, it is, therefore, also advantageous 
if a control means including a motor step counting module is as- 
sociated with said motors designed as step motors for the stor- 
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age and selection of a position. The above-mentioned shafts may 
then, for instance, be directly set in rotation by the step mo- 
tors, thus rotating the prism elements via the pinions and 
toothed rings . 

It is, in principle, also conceivable to control the move- 
ments of the two prism elements by departing from a single mo- 
tor, for instance, by the aid of a gear having two output shafts 
and a switch mechanism by means of which the direction of rota- 
tion of the two output shafts may be switched between a rotation 
in the same sense and a rotation in opposite senses. It is, 
moreover, also feasible, besides the already mentioned toothed 
wheel or friction drive transmissions, to provide belt transmis- 
sion including V-belts, but also toothed belts, or even worm 
gears. In addition to these mechanical drive means, electric or 
electromagnetic drive means without mechanical transmission ele- 
ments may further be provided, an advantageous example being the 
previously mentioned configuration comprising an annular arma- 
ture directly on the prism elements and the associated stator in 
the region of the armature. 

To ensure simple mounting and a compact design, it is fur- 
ther advantageous if also the drive means plus control means as 
well as the light source, which is preferably associated with a 
reflector, are arranged in the common housing. Such a configura- 
tion enables the room lighting system to be installed in the 
ceilings, walls or floors of a room in a particularly simple 
manner. 

In order to adjust the light cone of the room lighting sys- 
tem, particularly with a view to obtaining special optical ef- 
fects, it is, furthermore, advantageous if the drive means of 
the refractive prism elements are controllable via a remote con- 
trol. In this manner, the movement of the light beam emerging 
from the room lighting system is controllable in the desired 
manner from any location. 

The remote control may also be influenced by a processor- 
controlled converter program, which may be stored in its sim- 
plest form in an EPROM in an transmitter /receiver unit. In this 
respect, preselected settings for adjustments of the two prism 
elements to be repeatedly called are conceivable too. It is also 
feasible to provide a low speed of rotation for the adjustment 
of the prism elements in order to enable, in a processor- 



- 7 - 



controlled room lighting system or one controlled by a manually 
operated remote control, the quick stop of any further movement 
upon achievement of a desired position of the light cone. 

Furthermore, controlling of the drive means of the two prism 
elements is conceivable not only via, e.g., an infrared or radio 
remote control, but also via a hard wiring including its own 
control lines (bus) , particularly for architectural lamps or 
spots. Moreover, an upmodulated signal transmission may be pro- 
vided to control the drive means of the refractive prism ele- 
ments . 

For various room lighting systems, the control signals for 
the drive means of the refractive prism elements may also be de- 
rived from another system such as, e.g., a building bus system, 
and automatically transmitted. 

For various applications and special optical effects, it is 
advantageous if at least one optical component such as a color 
filter, a lens, a color changer or the like is arranged between 
the light source and the consecutively arranged refractive prism 
element. In this manner, it is, for instance, possible to influ- 
ence the light color, or bundling or refraction, of the color 
beam emerging from the room lighting system and to adapt the 
same to the respective requirements. 

It is frequently also of particular advantage if an adapter 
unit is mounted to a housing containing the light source, which 
adapter unit comprises the common housing in which the two re- 
fractive prism elements are arranged. Such a mode of construc- 
tion enables the retrofitting of usual luminaires with adapter 
units so as to provide the option of adjusting or moving the 
light cone within a room in the described manner even with ex- 
isting luminaires . 

The housing of the light source per se might be fixed to the 
respective room surface or architectural surface irrespectively 
of the housing of the adapter unit, yet it is particularly bene- 
ficial, in order to simplify mounting, if the adapter unit and 
the housing of the light source comprise connecting members, 
e.g., plug-in, screw and/or latch members, for mutual connec- 
tion . 

In order to enable small dimensions of the prism elements in 
the thickness direction, i.e., in the direction of the light 
beam, it is, furthermore, advantageous if the refractive prism 
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elements are each designed with a plurality of linear prism re- 
gions or prism parts in the manner of Fresnel plates. The alto- 
gether stepped configuration of the prism elements resulting 
therefrom provides comparatively low heights of the same so as 
to enable a low structural height for the room lighting system. 
This is of particular relevance to room luminaires having large 
diameters. In this case, it is, furthermore, beneficial if the 
prism regions or prism parts are frosted or blackened on their 
surfaces extending at least substantially parallel with the beam 
axis so as to avoid total reflection. An internal total reflec- 
tion on these surfaces may, in fact, cause undesired effects on 
the surfaces of the thus stepped prism elements, which extend 
parallel with, or at a small angle to, the optical axis. The 
roughening or frosting of these surfaces causes the light to 
emerge from the prism elements on these surfaces, yet without 
provoking a total reflection; the same applies to blackened sur- 
faces, because in this case the light rays will be absorbed on 
said surfaces and converted into thermal radiation (infrared ra- 
diation) , whereby an internal total reflection within the prism 
elements on these surfaces will likewise be avoided or at least 
strongly reduced. 

It should also be mentioned that a motor-vehicle headlamp in 
which two relatively rotatable prism discs are provided to lat- 
erally or downwardly adjust a light beam passing through the 
same is, for instance, known from FR 587 609 A. This is basi- 
cally a manual adjustment of the headlamps to obtain a correct 
orientation of the light beam while avoiding the dazzling of the 
drivers of approaching vehicles. A similar motor-vehicle head- 
lamp configuration is further described in DE 701 365 C, wherein 
in that case two prism discs are provided, which are coupled 
with a common pinion and, hence, rotatable in opposite senses at 
equal speeds. The pinion is, in particular, coupled with the 
steering system in order to accordingly reorient the direction 
of the emitted light beams at a turn of the steering wheel. 

In the following, the invention will be described in more 
detail by way of preferred exemplary embodiments illustrated in 
the drawing, to which it is, however, not to be restricted. In 
detail : 

Fig. 1 schematically illustrates a room lighting system ac- 
cording to the invention; 
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Fig. 2 schematically depicts the options of adjustment with 
such a room lighting system; 

Fig. 3 shows a modified embodiment of such a room lighting 
system, comprising an adapter unit in front of a ceiling lamp; 

Fig. 4, in schematic cross section, shows a detail of a con- 
figuration of the prism elements comprising a plurality of lin- 
ear prism regions in the manner of Fresnel plates, frosting or 
blackening being also indicated on the vertical step surfaces; 

Figs. 5 and 6 in schematic top views show embodiments of the 
prism elements, in which direct drive means including a step mo- 
tor are provided for driving the prism elements; and 

Figs. 7, 7A, 7B and 7C depict a further embodiment of a 
prism element direct drive means in an axonometric illustration, 
in top view and in an elevational view, respectively. 

In the exemplary embodiment of a room lighting system 1 il- 
lustrated in Fig. 1, a housing 2 is installed in a ceiling panel 
3 of a room and held there by the aid of claws 4, said housing 2 
having a collar or flange 5 abutting on the celing panel 3 and 
overlapping an edge region of a bore provided in the ceiling 
panel 3. 

A reflector 6 is mounted in the housing 2, the mounting for 
the reflector 6 being not illustrated for the sake of clarity. 
In any event, the reflector 6 is rigidly connected with the 
housing 2 . 

A light source 7 of any design, e.g. a lamp, is mounted 
within the reflector 6. The reflector 6, moreover, comprises a 
socket 7' for the light source 7, which also receives supply 
lines (not illustrated) that serve to supply the necessary elec- 
tric power to the light source 7. 

Below the light source 7, an optical component 8 such as a 
color filter and/or a lens and/or a color changer is arranged 
substantially coaxially with the reflector 6. 

At least two substantially wedge-shaped refractive prism 
elements 9, 10 each mounted to be separately rotatable are ar- 
ranged below this optical component 8, said prism elements 9, 10 
too being arranged coaxially with the reflector 6 and rotatable 
about the beam axis 11, i.e., the optical axis of the light 
source 7 plus reflector 6. The arrangement of the two prism ele- 
ments 9, 10 is preferably further designed in a manner that the 
axis of symmetry of the wedge angle of each of the two prism 



elements 9, 10 extends substantially perpendicular to the beam 
axis 11, as illustrated. 

The two refractive prism elements 9, 10 in top view have 
substantially circular shapes (cf. also Fig. 2), each carrying a 
toothed ring 12 about their circumferences. In principle, the 
prism elements 9, 10 might also be square-shaped or rectangular. 
These prism elements 9, 10 may also correspond to regular poly- 
gons, e.g. a regular hexagon. Yet, in the latter cases, differ- 
ences in brightness on the generated light cone surface may oc- 
cur on account of the corner regions of such refractive prism 
elements, which may, however, be desired in order to obtain spe- 
cial effects. 

The toothed rings 12 each mesh with a pinion 13, which is 
connected with a shaft 14 in a rotationally fixed manner. The 
shafts 14 are each mounted in a flange 15 fixed to the housing, 
and connected with a toothed wheel 16 in a rotationally fixed 
manner. The shafts 14 are further mounted in an upper structural 
part (not illustrated) . The toothed wheels 16, in turn, each 
mesh with a drive pinion 17 that is drivable by a motor 18 or 
19, respectively. 

It goes without saying that any modified drive means con- 
figuration is also conceivable, it being feasible for the motors 
18, 19 - which are preferably realized as step motors - to drive 
the shafts 14 directly (i.e. without toothed wheels 16, 17), 
wherein the shafts 14 may constitute the output shafts of the 
motors 18, 19 or extensions thereof. 

The control of the two motors 18, 19 is effected via a con- 
trol unit 20, which also supplies the respective voltage to the 
light source 7 and is inf luenceable via a remote control unit 21 
illustrated just schematically. This control unit 20, in the 
event of motors 18, 19, which are preferably designed as step 
motors, contains a motor step counting module 20', as is sche- 
matically indicated in Figs. 1 (and 3), in order to enable motor 
positions to be stored, and subsequently reselected, by the 
counting and storing of steps. 

As is particularly apparent from Fig. 2, the two refractive 
prism elements 9, 10 are rotatable independently of each other. 
In doing so, the light beam of the light source7, that passes 
through the upper refractive prism element 9 in Fig. 1 is re- 
fracted towards the thicker region of the refractive prism ele- 



-11- 

ment 9. And this refracted light beam is refracted a second time 
by the second refractive prism element 10. 

By appropriately rotating one or both of the refractive 
prism elements 9, 10, the light cone emerging from the light 
source 7, or the light cone surface generated by the same on a 
projection surface, can be moved over an area enclosed by line 
22. Instead of a lamp, the light source 7 may, for instance, 
also be comprised of a LED or plurality of LEDS . 

In this case, it may be provided that the two refractive 
prism elements 9, 10 are constantly kept in rotation, which will 
not involve any problems in connection with the supply lines 
leading to the light source 7, since the reflector 6 is fixedly 
mounted. It is, however, also feasible to rotate one of the 
prism elements 9, 10, or both prism elements 9, 10, merely for 
changing the angle of emergence of the light beam from the room 
lighting system 1 and leave them in the desired position after 
having reached the same. This will actually depend on the de- 
sired optical effect. 

In the exemplary embodiment represented in Fig. 1, the re- 
fractive prism elements 9, 10 are provided with substantially 
plane wedge or prism surfaces 23, 24 and 25, 26, respectively. 
If desired, these (or some) wedge surface 23 to 26 may, however, 
also be convexly or concavely designed as schematically illus- 
trated by broken lines in Fig. 1 at 23', or 26', respectively, 
in order to enable the focussing or scattering of the light beam 
passing through these prism elements 9, 10. In such a case, it 
is, however, also essential that a substantially wedge-shaped 
form of these refractive prism elements 9, 10 will be retained. 

Instead of the round shape of the refractive prism elements 
9, 10 as provided in the embodiment illustrated, these prism 
elements 9, 10 may have any other shapes, e.g., square shapes. 
It is merely important that these prism elements 9, 10 be ar- 
ranged "concentrically" with the beam axis 11 and rotatable 
about the same. It is, furthermore, feasible to replace the 
positive drive via toothed rings 12 and pinions 13 with a fric- 
tion drive for the refractive prism elements 9, 10, wherein said 
prism elements 9, 10 may, for instance, be provided each with a 
ring of an elastomer material, which rings would cooperate with 
drivable friction wheels. 

Fig. 3 in an exemplary manner depicts a usual ceiling lamp 
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1' including a light source 7 mounted within a reflector 6. The 
reflector 6, in turn, is mounted in a housing 2' of the ceiling 
lamp 1', wherein an optical element 8 is again arranged within 
the housing 2 1 . The ceiling lamp l 1 according to Fig. 3 substan- 
tially corresponds with the lamp according to Fig. 1, yet the 
housing 2' does not contain any refractive prism element. In- 
stead, a front adapter unit 27 including refractive prism ele- 
ments 9, 10 is mounted to the housing 2 1 of the ceiling lamp 1'. 

This adapter unit 27 comprises its own housing 28, which is 
provided with a flange 29 fastened to the flange 5 of the hous- 
ing 2 f of the ceiling lamp l f by brackets 30. 

The two refractive prism elements 9, 10 are rotatably 
mounted in the housing 28 and provided with bevelled toothed 
rings 12 1 , which are driven by bevel pinions 13' actuated by mo- 
tors 18, 19. The refractive prism elements 9, 10 and their bev- 
elled toothed rings 12 ' , respectively, are supported on two fur- 
ther bevel pinions (not illustrated) , said altogether three 
bevel pinions simultaneously ensuring the centering of the re- 
spective refractive prism element 9, 10. 

The control of the motors 18, 19 is again realized via a 
control unit 20, a control electronics fed by a power supply 
line 31 introduced into the housing 28 through a passage 32. The 
supply line 31 is, for instance, also led through the ceiling 
panel 3. 

The adapter unit 27 enables a conventional ceiling lamp l 1 
to be retroactively equipped with a room lighting system 1 ac- 
cording to the invention, which, in combination with the adapter 
unit 27, will function in the same manner as the room lighting 
system 1 according to Fig. 1. 

The adapter unit 27, along with the housing 28 in which the 
two independently rotatable prism elements 9, 10 are arranged, 
may be used as an adapter for any lamp, and mounted to the hous- 
ing of the same in front of the light source, respectively. The 
invention, thus, also relates to a room lighting system in the 
form of such an adapter unit, which contains, in a housing 28, 
at least two substantially wedge-shaped refractive prism ele- 
ments 9, 10 which are rotatably mounted, arranged in alignment 
relative to the beam axis 11 of the light source 7, and ro- 
tatable independently of each other. The prism elements 9, 10 
provided in the housing 28 of the adapter unit 27 essentially 
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have the same characteristic features as previously described. 
Said adapter unit 27 enables the retrofitting of any room lumi- 
naire with the adapter unit 27 acting as a light direction unit. 
In doing so, it is suitable to provide that the adapter unit 27 
and the lighting system 1' comprise connecting elements such as 
the brackets 30, but also any other plug-in, screw and/or latch 
elements, for mutual connection. 

In principle, it is also feasible to fasten the adapter unit 
27 not to the room lamp 1' itself, but to the wall or ceiling 
portions surrounding the lamp. 

In Fig. 4, two refractive prism elements 9, 10 are schemati- 
cally illustrated, the remaining components of the room lighting 
system having been omitted for the sake of simplicity; in this 
respect, it may be referred to Fig. 1 or Fig. 3. Fig. 4 only 
rather schematically depicts bearings 33, 34 for prism elements 
9, 10, which are again mounted to be rotatable independently of 
each other, yet their drive means have been omitted. The drive 
means may, however, be designed as in Fig. 3 or as illustrated 
in Figs. 5, 6 or 7 below. 

According to the illustration of Fig. 4, the prism elements 
9, 10 each comprise several linear prism regions 35 extending at 
right angles relative to the central axis, namely the optical 
axis or beam axis 11, which also defines the axis of rotation. 
In schematic cross section, a single-saw-tooth-shaped contour in 
the manner of a Fresnel plate (cf . the upper prism element 9 in 
Fig. 4) or a double-saw-tooth-shaped contour (cf. the lower 
prism element 10 in Fig. 4) will hence result. Surfaces 36, 
which are vertical in Fig. 4 and extend substantially parallel 
with the beam axis 11 (but may, however, also be inclined at a 
small angle relative to the beam axis 11) may lead to undesired 
internal total reflections as indicated at 37 in Fig. 4 by way 
of example. In order to counter such a negative internal total 
reflection, the surfaces 36 may be roughened or frosted or even 
blackened, as is schematically indicated by thickened lines in 
Fig. 4. In the event of roughened or frosted surfaces 36, a 
light beam that would otherwise be totally reflected will conse- 
quently be allowed to pass due to the profiled surface 36, as is 
schematically indicated at 38 in Fig. 4. In the case of blacken- 
ing, the light beam will be absorbed and converted into heat. In 
both cases, an undesired total reflection will be avoided or at 
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least largely reduced. 

Fig. 5 is a schematic top view on one of the prism elements, 
e.g. 9 (or 10) , which is again circular in top view and which is 
now surrounded by an annular armature 12A instead of a toothed 
ring 12 as shown in Fig. 1, said annular armature in the example 
of Fig. 5 being composed of a toothed soft-iron core and consti- 
tuting the rotor of the respective electromotor 18A (or 19A, re- 
spectively) . In the exemplary embodiment illustrated, two elec- 
tric coils 40, 41 are associated with said rotor, i.e. armature 
12A, to form the stator of the electromotor 18A (or 19A, respec- 
tively) . In this manner, a simple direct drive for the respec- 
tive prism element, e.g. 9, is obtained, wherein, by the appro- 
priate supply of the coils 40, 41 with pulses, a step motor will 
be realized, which will be controlled by the respective control 
unit 20 (not illustrated) according to Fig. 1 or 3. The respec- 
tive connections are obvious to the skilled artisan and, there- 
fore, not illustrated in detail in Fig. 5 (nor in the following 
Figs. 6 and 7A to 7C) . 

Fig. 6 likewise depicts a comparable motor 18A in the form 
of a direct-drive step motor whose armature 12A, which again 
surrounds the respective prism element, e.g. 9, is formed by a 
permanent magnet ring comprising ring segments each defining a 
magnetic north and a magnetic south, i.e. being alternately mag- 
netized. Again, two coils 40, 41 are laterally associated with 
this armature 12A to serve as the stator of the motor 18A. 

Figs. 7A to 7C depict a variant embodiment of the direct- 
drive motor 18A (or 19A) , in this case, for instance, for the 
prism element 9, which motor 18A constitutes a hybrid step mo- 
tor. In detail, an armature 12A again surrounds the respective 
prism element, e.g. 9, as a rotor, said armature 12A in the in- 
stant case being comprised of an upper toothed iron ring 42 and 
a lower toothed iron ring 43, with a permanent magnet ring 44 
being arranged between these two toothed iron rings 42, 43. As 
is apparent from Fig. 7A, the upper toothed iron ring 42 is 
preferably offset relative to the lower toothed iron ring 43 in 
the circumferential direction, particularly by half a tooth dis- 
tance . 

At least two coils 40, 41 are again associated with the thus 
formed rotor of the motor 18A laterally, i.e., radially outwards 
of the same. 
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In all of the embodiments according to Figs. 5, 6 and 7A to 
7C, the coils 40, 41 (as well as optionally further coils) are 
stationarily arranged in the housing 2 (according to Fig. 1, and 
28 according to Fig. 3) , and the prism elements 9, 10 along with 
the armatures 12A are rotatably mounted in bearings such as the 
bearings 33 and 34, respectively, which are indicated in Fig. 4. 
The bearings 33, 34 are, of course, consequently interrupted on 
the sites of the coils 40, 41. 



